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DETAILED ACTION 

1 . This final office action is a response to the Applicant's amendment submitted 
on December 26, 2006. In virtue of this amendment: 

• Claims 1-14, 24, and 52-63 are cancelled. 

• Claims 69-79 are newly added; and 

• Thus, claims 15-23, 25-51, and 69-79 are currently presented in the instant 
application. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. . 

3. Claims 15-23, 25-33, 35-37, and 39-41 A are rejected under 35 U.S.C. 102(e) as 
being anticipated by Vahedi et al. (U.S. 2004/0000875 A1). 

With respect to claim 15, Vahedi discloses in figure 1 an apparatus for 
processing a workpiece (16 and 20) with a plasma (22) comprising a vacuum chamber 
(10) for processing the workpiece with the plasma (paragraph [0034]), and an electric 
source arrangement (70) for exciting the plasma with electric energy at three or more 
frequencies (paragraph [0025] shows the circuitry [70] simultaneously supplies power at 
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plural frequencies or three or more frequencies to the first electrode) such that the 
excitation of the plasma by the three or more frequencies simultaneously causes 
different phenomena to occur in the plasma (paragraphs [0025 and 0043]), wherein the 
phenomena affect plasma ion energy, plasma ion density and plasma chemistry of the 
plasma incident on the workpiece (paragraphs [0021 and 0043]). 

With respect to claim 16, Vahedi discloses in figure 1 a vacuum plasma 
processor comprising a vacuum chamber (10) including an electrode (18 and 26), the 
chamber being associated with a reactance (76 and 78), the electrode and the 
reactance being arranged for coupling plasma excitation fields to gas (28) in the 
chamber (10), the chamber being arranged for carrying a workpiece (16 and 20) while 
the plasma excitation fields are coupled to the plasma (22), and a plasma excitation 
source arrangement (70) for enabling the electrode (18 and 26) and reactance (76 and 
78) to couple the electric energy at three or more frequencies (paragraph [0025] shows 
the circuitry [70] simultaneously supplies power at plural frequencies or three or more 
frequencies to the first electrode) to the plasma (22) incident on the workpiece (16 and 
20), the three or more frequencies being such that the excitation of the plasma by the 
three or more frequencies simultaneously causes different phenomena to occur in the 
plasma (paragraphs [0025 and 0043]), wherein the phenomena affect plasma ion 
energy, plasma ion density and plasma chemistry of the plasma incident on the 
workpiece (paragraphs [0021 and 0043]). 
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With respect to claim 17, Vahedi discloses that the plasma excitation source 
arrangement (70) is arranged for causing the three or more frequencies to be 
simultaneously applied to the plasma (figure 1, paragraphs [0025 and 0043]). 

With respect to claim 18, Vahedi discloses in figure 1 that the electrode (18 and 
26) for carrying the workpiece includes a first electrode (26) in the chamber and the 
reactance includes a second electrode (18) in the chamber (22). 

With respect to claim 19, Vahedi discloses in figure 1 that the plasma excitation 
source arrangement (70) is arranged for applying a plurality of the frequencies 
(paragraph [0025]) to the first electrode (26) and at least one of the frequencies, that 
differs from the plurality of frequencies, to the second electrode (18). 

With respect to claim 20, Vahedi discloses in figure 1 that the plasma excitation 
source arrangement (70) is arranged for applying three or more of the frequencies 
(paragraph [0025]) to the electrode (18 and 26). 

With respect to claim 21 , Vahedi discloses in figure 1 that the first and second 
electrodes (26 and 18) and the source arrangement (70) are arranged for causing the 
second electrode to be at a reference potential and for simultaneously causing the 
source arrangement to apply the three or more frequencies to the first electrode 
(paragraph [0043]). 

With respect to claim 22, Vahedi discloses in figure 1 that the plasma excitation 
source arrangement (70) includes at least one variable frequency RF source (72 and 
74). 
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With respect to claim 23, Vahedi discloses in figure 1 that the plasma excitation 
source arrangement (70) includes circuitry (76 and 78) for (a) providing an impedance 
match (figure 1) between sources (72 and 74) of the frequencies and the plasma (22) 
and (b) decoupling the frequencies (the variable frequencies from sources [72 and 74]) 
associated with the different sources (72 and 74) from each of the other sources (figure 

1). 

With respect to claim 25, Vahedi discloses in figure 1 a vacuum plasma 
processor for a workpiece (16 and 20) comprising a vacuum chamber (10) including first 
and second electrodes (18 and 26) for supplying plasma excitation fields to a region of 
the chamber adapted to be responsive to gas (28) adapted to be converted into a 
plasma (22) for processing the workpiece, the chamber being arranged for carrying the 
workpiece while the plasma exciting fields are supplied to the region, a plasma 
excitation source arrangement (70) for deriving electric energy at three or more 
frequencies (paragraph [0025] shows the circuitry [70] simultaneously supplies power at 
plural frequencies or three or more frequencies to the first electrode), the plasma 
excitation source arrangement (70) including circuitry (76 and 78) for selectively 
enabling coupling of the three or more frequencies (figure 1) to at least one of the first 
and second electrodes (18 and 26) for enabling plasma exciting electric fields at the 
three or more frequencies to be coupled to the plasma (figure 1). 

With respect to claim 26, Vahedi discloses in figure 1 that the circuitry (76 and 
78) is arranged for coupling a plurality of the frequencies (paragraph [0025]) to the first 
electrode (26) and for coupling at least one of the frequencies to the second electrode 



I 
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(18), the at least one frequency being different from the plurality of frequencies (figure 

1). 

With respect to claim 27, Vahedi discloses in figure 1 that the circuitry is 
arranged for (a) providing an impedance match (76 and 78) between sources (72 and 
74) of the frequencies and the plasma (22) and (b) decoupling the frequencies (the 
variable frequencies from sources [72 and 74]) associated with the different sources (72 
and 74) from each of the other sources (figure 1). 

With respect to claim 28, Vahedi discloses that the plasma excitation source 
arrangement (70) includes three or more different frequency sources (figure 1). 

With respect to claim 29, Vahedi discloses that at least one of the sources (72 
and 74) has a variable frequency (figure 1). 

With respect to claim 30, Vahedi discloses that at least one of the sources (72 
and 74) has a fixed frequency (figure 1). 

With respect to claim 31, Vahedi discloses in figure 1 that various combinations 
of the three or more frequencies affect (a) the density of the plasma (b) the energy of 
ions in the plasma, and (c) the chemistry of the plasma (paragraphs [0012 and 0043]). 

With respect to claim 32, Vahedi discloses that at least one of the sources has a 
variable output power (figure 1). 

With respect to claim 33, Vahedi discloses in figure 1 that the circuitry and the 
chamber (22) are arranged for preventing substantial current to flow at least one of the 
plurality of frequencies (paragraph [0025]) to the second electrode (18). 
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With respect to claim 35, Vahedi discloses in figure 1 that the circuit is arranged 
for connecting the second electrode (18) to a reference potential and for supplying the 
three or more frequencies (paragraph [0025]) to the first electrode (26). 

With respect to claim 36, Vahedi discloses that the circuitry is arranged for 

supplying the same frequency to the first and second electrode (figure 1). 

> 

With respect to claim 37, Vahedi discloses in figure 1 that the plasma source 
arrangement (70) is arranged for simultaneously coupling the three or more frequencies 
(paragraph [0025]) to the electrodes (18 and 26). 

With respect to claim 39, Vahedi discloses that the controller (36) is arranged for 
selectively connecting the first electrode (26) to be responsive to each of the three or 
more frequencies (paragraph [0025]) during the first time period (figure 1) 

With respect to claim 40, Vahedi discloses in figure 1 that the plasma excitation 
source arrangement (70) is arranged for applying three or more of the frequencies 
(paragraph [0025]) to the first electrode (26). 

With respect to claim 41 , Vahedi discloses that the first and second electrodes 
(18 and 26) and the source arrangement (70) are arranged for causing the second 
electrode to be at a reference potential and for simultaneously causing the source 
arrangement to apply the three or more frequencies to the first electrode (paragraph 
[0025 and 0043]). 

With respect to claim 66, Vahedi discloses that the plasma excitation source 
arrangement (70) is arranged for simultaneously applying the first and second 
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frequencies to the first electrode (26) while applying the third frequency to the second 
electrode (figure 1). 

With respect to claim 67, Vahedi discloses in figure 1 that the plasma excitation 
source arrangement (70) is arranged for simultaneously applying the first, second, and 
third frequencies to the first electrode (26) while the second electrode is at a reference 
potential (paragraphs [0025 and 0043]). 

4. Claim 15 is rejected under 35 U.S.C. 102(b) as being anticipated by Donohoe et 
al. (U.S. 6,309,978 B1). 

With respect to claim 15, Donohoe discloses in figures 1 and 5-6 an apparatus 
for processing a workpiece (column 9, lines 23-25) with a plasma (19, 106, 113) 
comprising a vacuum chamber (107) for processing the workpiece with the plasma 
(column 5, lines 39-58), and an electric source arrangement (figures 5-6) for exciting the 
plasma with electric energy at three or more frequencies (31-33 or 34-36) such that the 
excitation of the plasma by the three or more frequencies simultaneously causes 
different phenomena to occur in the plasma (column 6, lines 14-35), wherein the 
phenomena affect plasma ion energy, plasma ion density and plasma chemistry of the 
plasma incident on the workpiece (column 3, lines 35-47). 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been .obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 64-65, 68, and 69-79 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Vahedi et al. (U.S. 2004/0000875 A1)! 

With respect to claims 64-65 and 68, Vahedi discloses all of the claimed subject 
mater, as expressly recited in claims 15, 16, and 25, except for specifying that the first, 
second, and third frequency is in the range of 100 kHz to 10 MHz, 10 MHz to 150 MHz, 
and 27 MHz to 300 MHz, respectively. However, such a difference of the three 
frequencies is not of patentable merits since the range of the frequencies of the power 
sources can be selected at a desired level based on a particular application or 
environment of use and such a selection would have been involved with only routine 
skills in the art. Therefore, to employ the different frequency ranges of the power 
sources of Vahedi at the first, second, and third frequency is in the range of 100 kHz to 
10 MHz, 10 MHz to 150 MHz, and 27 MHz to 300 MHz, respectively, to be suitable to a 
desired application or environment of use would have been deemed obvious to a 
person skilled in the art. 

With respect to claim 69, Vahedi discloses in figure 1 a vacuum plasma 
processor comprising a vacuum chamber (10) including an electrode (18 and 26), the 
chamber being associated with a reactance (76 and 78), the electrode and the 

* 

reactance being arranged for coupling plasma excitation fields to gas (28) in the 
chamber (10), the chamber being arranged for carrying a workpiece (16 and 20) while 
the plasma excitation fields are coupled to the plasma (22), and a plasma excitation 
source arrangement (70) for enabling the electrode (18 and 26) and reactance (76 and 



I 
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78) to couple the electric energy at three or more frequencies (paragraph [0025] shows 
the circuitry [70] simultaneously supplies power at plural frequencies or three or more 
frequencies to the first electrode) to the plasma (22) incident on the workpiece (16 and 
20), except for specifying that the first, second, and third frequency is in the range of 
1 00 kHz to 1 0 MHz, 1 0 MHz to 1 50 MHz, and 27 MHz to 300 MHz, respectively. 
However, such a difference of the three frequencies is not of patentable merits since the 
range of the frequencies of the power sources can be selected at a desired level based 
on a particular application or environment of use and such a selection would have been 
involved with only routine skills in the art. Therefore, to employ the different frequency 
ranges of the power sources of Vahedi at the first, second, and third frequency is in the 
range of 100 kHz to 10 MHz, 10 MHz to 150 MHz, and 27 MHz to 300 MHz, 
respectively, to be suitable to a desired application or environment of use would have 
been deemed obvious to a person skilled in the art. 

With respect to claim 70, Vahedi discloses that the plasma excitation source 
arrangement (70) is arranged for causing the three or more frequencies to be 
simultaneously applied to the plasma (figure 1, paragraphs [0025 and 0043]). 

With respect to claim 71 , Vahedi discloses in figure 1 that the electrode (18 and 
26) for carrying the workpiece includes a first electrode (26) in the chamber and the 
reactance includes a second electrode (18) in the chamber (22). 

With respect to claim 72, Vahedi discloses in figure 1 that the plasma excitation 
source arrangement (70) is arranged for simultaneously applying the first and second 
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frequencies to the first electrode (26) while applying the third frequency to the second 
electrode (18). 

With respect to claim 73, Vahedi discloses in figure 1 that the plasma excitation 
source arrangement (70) is arranged for simultaneously applying the first, second, and 
third frequencies to the first electrode (26) while the second electrode is at a reference 
potential (paragraphs [0025 and 0043]). 

With respect to claim 74, Vahedi discloses in figure 1 that the plasma excitation 
source arrangement (70) is arranged for applying a plurality of the frequencies 
(paragraph [0025]) to the first electrode (26) and at least one of the frequencies, that 
differs from the plurality of frequencies, to the second electrode (18). 

With respect to claim 75, Vahedi discloses in figure 1 that the plasma excitation 
. source arrangement (70) is arranged for applying three or more of the frequencies 
(paragraph [0025]) to the electrode (18 and 26). 

With respect to claim 76, Vahedi discloses in figure 1 that the first and second 
electrodes (26 and 18) and the source arrangement (70) are arranged for causing the 
second electrode to be at a reference potential and for simultaneously causing the 
source arrangement to apply the three or more frequencies to the first electrode 
(paragraph [0043]). 

With respect to claim 77, Vahedi discloses in figure 1 that the plasma excitation 
source arrangement (70) includes at least one variable frequency RF source (72 and 
74). 



> 
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With respect to claim 78, Vahedi discloses in figure 1 that the plasma excitation 
source arrangement (70) includes circuitry (76 and 78) for (a) providing an impedance 
match (figure 1) between sources (72 and 74) of the frequencies and the plasma (22) 
and (b) decoupling the frequencies (the variable frequencies from sources [72 and 74]) 
associated with the different sources (72 and 74) from each of the other sources (figure 

With respect to claim 79, Vahedi discloses in figure 1 that the excitation source 
arrangement (70) is arranged and the frequencies have values for causing three or 
more different phenomena to occur simultaneously in the plasma (paragraphs [0025 
and 0043]). 

Allowable Subject Matter 

7. Claims 42-51 are allowed. 

8. Claims 34 and 38 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

9. The following is a statement of reasons for the indication of allowable subject 
matter: 

Prior art of record fails to disclose or fairly suggest the following limitations: 
• A vacuum plasma processor for a workpiece comprising a filter arrangement of 
the circuitry, the filter arrangement being connected to the second electrode for 
preventing the substantial flow of current at least one of the plurality of 
frequencies between the second electrode and the reference electrode, in 
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combination with the remaining claimed limitations as claimed in dependent claim 
34. 

• A vacuum plasma processor for a workpiece comprising a reference potential 
during a first workpiece processing time period and for selectively supplying the 
same frequency to the first and second electrodes during a second workpiece 
processing time period, in combination with the remaining claimed limitations as 
claimed in dependent claim 38. 

• A vacuum plasma processor for processing a workpiece comprising the electrode 
arrangement including first and second electrodes respectively on opposite first 
and second sides of the region and a third electrode on the first side of the 
region, the third electrode being peripheral to and electrically insulted from the 
first electrode, a plasma excitation source arrangement for deriving electric 
energy at plural frequencies, the plasma excitation source arrangement being 
arranged for selectively coupling energy at the plural frequencies to the first, 
second and third electrodes for causing current at at least one of the plural 
frequencies to flow in the third electrode without current at all of the frequencies 
flowing in the third electrode, in combination with the remaining claimed 
limitations as claimed in claim 42 (claims 43-51 are allowed for depending on 
claim 42). 

Response to Arguments 

10. Applicant's arguments with respect to claims 15, 16, 25, and 69 have been 
considered but are moot in view of the new ground(s) of rejection. 
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Citation of Relevant Prior Art 

1 1 . The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Hoffman et al. (U.S. 6,853,141 B2) discloses a capacitively coupled plasma 
reactor with magnetic plasma control. 

Hoffman et al. (U.S. 2003/0062344 A1) discloses a plasma reactor with overhead 
RF electrode tuned to the plasma. 

Inquiry 

12. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 

* 

the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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13. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tung X. Le whose telephone number is 571-272-6010. 
The examiner can normally be reached on 8:30 AM - 5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Douglas Owens can be reached on 571-272-1662. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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